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1. IlepeyeHb NJaHMpPyeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUMUILJIMHE, COOTHECEHHBIX € IUIAHHPYEMbIMH pe3yJbTATAMH OCBOEHMS
o0pa3oBaTe/IbHON IPOrPaMMBbl.

B pesynbraTe 1715 ocBoeHUs 00pa30BaTeIbHON MPpOrpaMMbl OakagaBpuara 00y4aroImuics JOHKEH OBIAAETh CISIYIOIUME Pe3ylibTaTaMu
oOy4yeHus MO0 AUCHUIUIMHE!

Koxa u HauMeHoBaHue Kon n HanMeHoBaHMe HHIUKATOPA [lepedyeHb TUIAHUPYEMBIX PE3YIHTATOB OOYUCHHS 11O
KOMIICTCHIIUH JIOCTHIKEHHST KOMIICTCHILIMHU JUCIUIUTNHE (IECKPUITOPHI)
OIIK-1 3HaTh:
OIlIK- 1.4 OCHOBHbBIE (PU3UKO-XUMHUUECKHE XapAKTEPUCTUKU
BEILIECTB, HEOOXOUMBIC MPU Pa3padOTKe 000OIICHHBIX
[TpumeHsITH BapUAHTOB PEIICHUS TPOOJIEM, CBI3aHHBIX C
ECTECTBEHHOHAYYHbIC U CocTaBisieT OmMcaHne 00HLEKTOB aBTOMAaTHU3aIMEi IPOU3BOJICTB, BHIOOPE HA OCHOBE
OOIICHH)KEHEPHBIC 3HAHWS, yrpaBJieHus Ha 0a3e (HU3HUKO- aHaJIM3a BApUAHTOB ONTHUMAJILHOTO MPOTHO3UPOBAHUS
METOIbI MATEMATHIECKOTO XMUMHYECKHX 3aKOHOB MTOCJICICTBUI PEIICHUS MOHATHS M 3aKOHBI XUMHH,
AHAITM3a U MOJICTTUPOBAHUS B KHHETUKH O JIJIs1 OOBSICHEHHS M TPOTHO3UPOBAHUS
npodeccruoHambHOM MIPOLIECCOB, MPOTEKAIOIIUX B OKpyKatomeit cpeae (3H-
MesSTeIbHOCTH 1);
YMmeThb:

OTIPEICIIATh U KIacCU(DUIIMPOBATH OCHOBHBIE
XUMHYECKHE MPOLIECCHI, TPU pa3paboTke 0000IIEHHBIX
BapUAHTOB PEIICHUS TPOOJIEM, CBI3aHHBIX C
aBTOMAaTH3aIMel MPOU3BOJICTB, BHIOOPE HA OCHOBE
aHaJIM3a BApUAHTOB ONTHMAJILHOTO MPOTHO3UPOBAHUS
nocneacteuit pemenus (3H-1);

Biaagern:

METOJIaMH BBISIBJICHUS U KJIaCCH(PUKAIUS XUMUIECKUX
MIPOLIECCOB, MPH pa3paboTKe 0000IIEHHBIX BAPHAHTOB
pelIeHus po0IIeM, CBA3aHHBIX ¢ aBTOMATH3aIHeH
MIPOU3BOJICTB, BEIOOPE HAa OCHOBE aHAJIN3a BAPUAHTOB
ONTHMAJIFHOTO MMPOTHO3UPOBAHUS TIOCIICICTBUN PEIICHUS

(3H-1);
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2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHON POrpamMMbl.
JluciumiamHa OTHOCUTCS K nuctuuruinHaM oosi3arensHoit yactu (b.1.0.08) u u3yuaercs Ha 1 kypce

B metoanyeckoM 1miaHe TUCIMIUIMHA ONTUPAETCs Ha 3HAHUS, MTOTYyUEHHBIC CTYJACHTAMU paHee B cpeHel mikose. [lomydeHHbie B
MPOIECCEe U3YUCHUS TUCIUTUTHHBI « XUMUS» 3HAHUS, YMCHHSI H HABBIKH MOTYT OBITh UCITOJIb30BAHBI MPY U3YUEHUU CTIICIIHATBHBIX JUCIUTUIHH
1o HarnpasyieHuto 15.03.04 «ABTomMaTu3anus TEXHOJIOTHYECKUX MTPOLIECCOB U MPOU3BOACTBY, IIPU MPOXOKICHUH MPOU3BOJICTBEHHON
MPAKTHKH, & TAK)KE TIPU BBITIOJTHEHUH BBITYCKHOW KBATM(DUKAIIMOHHOW PabOTHI.

3. O0beM JUCHUIIINHBI.

Bcero,

Buz yuebnoi pabotst 3E/akageM. yacoB

O0mas TpyA0eMKOCTb 1M CHUIITTHHBI 4/144
(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YACOB)
KonrakTHasi padoTa ¢ npenojgaBaTtejieM: 12

3aHATUA JICKITMOHHOI'O THUIIAa

3aHATHA CCMHUHAPCKOI'0 TUIIA, B T.4.

4

8

CEMHUHApBI, MPAKTUYECKUE 3aHATHS 4
4

nabopaTopHbIe PabOTHI

kypcoBoe npoektupoBanue (KP wmu KIT) -

KCP -

JpyTue BUJIbl KOHTAKTHOH paboThI -

CamocrosiTesibHas paboTa 123

®opma tekymero koutpous (Kp, pedepar, PI'P, acce) 1 Kp.

®opma npome:xxyTouHoii arrectaumuu (KP, KIT , 3auer, sx3amen) Jx3ameH (9)
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1. Crpoenue Bemecta. [IpuHIumb 1 1 - 24 OIIK- 1,
3aroJHEHUS AJICKTPOHHBIX 000JI0UYEK OIIK -1.4
aTOMOB.

2. | Ilepuoguieckasi cucteMa 3J1€MEHTOB 0,5 05 - 32 OIIK- 1,
J..MenneneeBa. 3aKOHOMEPHOCTH B OIlIK-1.4
W3MEHEHNH CBOMCTB XUMHUYECKUX
SJIEMEHTOB.

3. | KucinoTHO-0CHOBHBIE U OKHUCIATEILHO- 1 1 2 34 OIIK- 1,
BOCCTAHOBHUTEIBbHLIE CBOMCTBA BEILIECTB OIIK -1.4

4, | Xumudeckas CBSA3b 1 1 2 20 OIIK- 1,

OIIK -1.4

5. | Buasl MexXMONIEKYIAPHBIX B3aUMOACHCTBHIA 0,5 0.5 - 13 OIIK- 1,

OIIK-1.4

4.2. 3aHaTH JeKIHUOHHOI0 THIIA.

Ne HaunmenoBanue TeMbl O0newMm,
WNunoBanuonHas hopma
paszena AUCIUILTUHBI U KpaTKoe COJIep KaHue 3aHATUS aKajl. 4yachl
1 Crpoenue aToma 1 [IpocmoTp u obOcyxaeHNE

OKHCJICHHA aTOMOB XUMHNYCCKHUX 2JICMCHTOB.

[Tonsitue o kBaHTOBOU MexaHuke. YpaBHeHue lllpenunrepa. KBanToBbie uncia.
[TpuHIUIBI 3aNI0JHEHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB: MPUHLUI MUHUMYyMa
sHepruu, npuHuun 3anpera [laymu, npaswio ['yHna, npaBuna KiedkoBckoro.
Bo30yxneHHoe cocrosiHue aroMa. Bo3MokHbIE BaJICHTHBIE COCTOSIHUS U CTENIEHU

BUJICOPHIIbMA
(pparmenTa nexuuu MIT
Ha aHTJI. S3bIKE)




Ne HanmenoBanme TeMBI OOnewm,
WNunosanmonnas hopma
pazaena qUCIUILTAHBI U KpaTKOe COJIepP KaHUE 3aHATUS aKaj. 4yachl

2 [lepuoanyeckuii 3aKoH 0,5 [Ipocmotp u 0OCyX)aeHue
CoBpemenHass (OpPMYJIHPOBKA TEPUOJUYECCKOTO 3aKOHA. 3akoH Mo3iw. BHICO(IIIEMA
CTpyKTypa MEepHOAMYCCKON CHCTEMBI 3jieMeHTOB. IlonstHe 06 S-, p-, d- u f- (bparmenra nmexiuu MIT
anemenTax. [leproaudeckoe N3MEeHEHNE CBOWCTB XMMHUECKUX JIEMEHTOB. Ha aHTJI. S3BIKE)

3 KucnoTHO-0CHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEBLHBIC CBONCTBA BEIIIECTB 1
DNEeKTPOIUTHYECKAs JUCCONMAMs BOJbL. VOHHOE MPOW3BEACHUE BOJIBI.
Bogopoausiii mokazarens pH — XapakTepucThka XUMHUYECKOW arpecCUBHOCTH
cpensl. ['maponus coneit. OKUCIUTENTFHO-BOCCTAHOBUTEIBHBIC pEaKIIUU. MEeTOTbI
COCTaBJICHHUS  YPaBHEHHMH  OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH.
Baxnerime OKUCIuTeNn U BOCCTAHOBUTEIIH.

4 XuMudeckas cBs3b 1 Crnaiia-nipe3eHTanus

HNonnas m koBaJieHTHasl CBs3W. MeTon BaJeHTHBIX cBsizei. ['mOpuamszanus
aTOMHBIX opOuTaneil. MeToq MONEKYNSIpHBIX OpOuTaled B NPUOTHUKEHUH
JUHEIHON KOMOMHALIMY aTOMHBIX opOuTaneil. BonoponHas cBs3b.




Ne HanmenoBanme TeMBI OOnewm,
WNuHOBanmonHas popma
pazaena qUCIUILTAHBI U KpaTKOe COJIepP KaHUE 3aHATUS aKaJI. 4ackl
5 MeXMOIEK YIISIDHBIE B3aUMOIEHCTBUS 0,5

Ban-nep-BaanbcoBbl cuiibl. OpHeHTAIIMOHHOE, UHAYKIIMOHHOE U

AUCIICPCHUOHHOC BSaHMOHCﬁCTBHe. MG}KMOHGKYJ'IHPHOC OTTAaJIKUBaHHC.

4.4. 3aHATHS CEMHHAPCKOI0 THIA.
4.4.1. CemuHapbl, NPpaKTHYeCKHE 3aHATHSA.
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Ne HanmenoBanme TeMBI O0OneM,
NuHoBanmnonHas gopma
pazaena qUCIUILTAHBI U KPaTKO€ COJIePIKaHUE 3aHATUS aKaj. 4acbl

1,2 CBOHCTBa XUMHUYECKUX JIEMEHTOB. 15 Crnai-npe3eHTanus,
[MpuHIMIBL ~ 3aMOJIHEHUS  DJIEKTPOHHBIX  000104YeKk  aTtoMoB. CTpoeHue TPYNIOBast TUCKYCCHS -
AJIEKTPOHHBIX 000JI0UEK aTOMOB IEPBBIX 20 3JIEMEHTOB MEPUOAUUECKON CUCTEMBI
JA.N.Meunneneena.

3 OKuCInUTEILHO-BOCCTAHOBUTENBHBIE peakuuu (OBP). 0,5 Crnaiia-npe3eHTanus-
[Tonsitue 06 okucnurensx U BoccranoButessix. Knaccuduxanus OBP, meton
ANEKTPOHHOTO U 3JIEKTPOHHO-UOHHOTO OanaHca Kak crnocol ypaBHuBanus OBP.

3 MeToasl pacyera KOHIIEHTPALUI PACTBOPOB. 0,5 Cnatin-
CrniocoOsl BeIpaXKEHHs COCTaBa PACTBOPOB, HAXOSAIIMXCS B KHUAKOM, TBEPAOM H Mpe3eHTaIHsI--
ra3000pa3HOM COCTOSIHUSIX.

XuMuyeckas CBs3b 1 Cnaiin-
HNonnast u koBaneHTHasi CBsi3U. MeToj BaJeHTHBIX cBsized. [mOpuamsarus Mpe3eHTaIHsI-
4 aTOMHBIX opOuTanei. MeToq MONEKyNISpHbIX OpOuTasiedl B NPUOIMKEHUU

JMHEWHOW KOMOMHAIMK aTOMHBIX opOuTaneid. BomopoaHas cBs3b.
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Ne HanmenoBanme TeMBI O0OneM,
NuHoBanmnonHas gopma
pasnaena AUCIUIUINHBI U KPaTKOE COJICpKAHUE 3aHITHUS aKaj. 4achl
MeXMOIEKYIISIpHBIE B3aUMOJIEHCTBHUS 0,5 Cnaip-
Ban-nep-BaanbcoBsr cuibl.  OpueHTaMOHHOE, WHAYKIMOHHOE W JAHCIIEPCHOHHOE Mpe3eHTaLHSI-
5 B3aI/IMOI[eI>'ICTBPIC. MexcMoneKynﬂpHoe OTTaJIKUBAHUEC.
4.3.2. JlaGopaTopHbIe 3aHATHUS.
Ne HanmMmeHoBaHue TeMBbl OOnewMm,
IIpumeuanue
pazzena AUCIUIUTMHBI Y KPaTKOE€ COACpKaHUE 3aHITHS aKaJl. 4yachl
3 BerynureabpHoe 3aHATHE. 0,5

WNucTpykTak 1o TexHuke OezonmacHocTH. OCHOBHBIE TpaBUiIa MPOBEIACHUS
U3MepeHuil u o0paboTKU HX pe3ynbTaroB. KoHCymbTauu 1O OQOPMIICHHUIO
1abopaTOPHBIX padoT.
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Ne HanmeHoBanne TeMbl OOneMm,
[Ipumeuanue
pazziena AUCHUIUTUHBI U KPaTKOE COACpKaHUE 3aHITHUS aKaJl. 4achl

3 [IpuroroBiaeHre pacTBOPOB 3a0aHHON KOHIIEHTPALIHH. 0,5
OcBoenne cioco00B BEIPAKEHUS COCTaBa PACTBOPOB U BBHITIOJIIHEHUE pacueTa JyIs
MPUTOTOBJICHUSI  PacTBOpaA. [IpuroroBneHne  pacTBOPOB  Pas3IUYHOMN
KOHIIEHTpAI1H.

3 [ToreHIMOMETpUYECKOe H3MepeHne pH ¢ TOMOIIBI0 CTEKISIHHOTO AJICKTPOA. 0,5
[IpuroroBnenue pacTBOpa 3aJaHHOM KOHIIEHTpauuu, pacuetr PH pactBopa,

MOCTPOEHHE KaJTMOPOBOYHOW KPHBOM MpHOOpa HAa OCHOBE HM3MEPEHHOTO U
TeopeTudecKoro 3HaueHus pH.

3 KOoHAYKTOMETPHYECKOE TUTPOBAHUE 0,5
DIEKTPONPOBOIHOCTh pacTBOpOB, STYCHKU JUIST U3MEPEHUS
ANEKTPONPOBOJHOCTU. TUTPOBAHHUE CUIBHON KUCIOTHI CUIIBHOW IIETOYBIO.

4. OmnpeaeneHne XapakKTepUCTUK XUMHYSCKON CBSI3HU IO MOJCKYISIPHBIM CIIEKTPAM 2

4.4. CamocTtosiTeJIbHAsA padoTa 00y4arOLIUXCS.
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No [Tepeuenn BOIIpOCOB AJist O6bem,
dopma KOHTPOJIS
pazziena AUCHUIUIMHBI CaMOCTOSITEJIbBHOTO U3yUEHHUSI aKaJl. 4achl

1 Ctpoenue atoma. Ilonsarre o kBaHTOBOW MexaHuke. YpaBHeHue lllpenunrepa. 8 3amnmTa K.p
KBaHTOBBIE UHCIIA.

1 [TpuHIMI MUHUMYMa SHEPTUY, NpuHIMN 3anpera [laynu, npasuno ['yHna, 8 3aiura K.p
npasuia KinedkoBckoro.

1 Bo30yxnennoe cocrosinue aroma. Bo3Mo)kHbI€ BaJIGHTHBIE COCTOSIHUSI M CTETICHU 8 3ammTa K.p
OKHCJICHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB.

2 CoBpemeHHast (GOpMyIUPOBKA TMEPUOJAUYECKOTO 3aKoHA. 3akoH Mo3iu. 16 3amuTa K.p
CtpyKTypa NepuoaNIeCcKOil CUCTEMBI 3JIEMEHTOB.

2 [Tousitue 06 S-, p-, d- u f-snementax. Ilepuoguueckoe M3MEHEHUE CBOMCTB 16 3aiura K.p
XUMHUYECKHX JJIEMEHTOB.

3 DNeKTpoNuTHYeCKass Jaucconanus Boabsl. VoHHOe mpou3BeAeHUE BOIBI. 14 3ammura K.p
Bopoponusiii mokazatens pH — xapakTepucTHKa XMMHYECKOH arpecCHBHOCTH
CpEeJbL.

3 ['unponu3 coneit. 10 3ammra K.p

3 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC peakiiui. MeTo/Ibl COCTaBICHUS YPaBHEHUM 10 3ammTa K.p

OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ. Baxwneiinime OKUCIMTEIN U
BOCCTaAaHOBHUTCIIN.
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No [Tepeuenn BOIIpOCOB AJist O6bem,
dopma KOHTPOJIS
pazzena JUCHUILIMHBI CaMOCTOSITENIbHOTO U3yUEHUS aKaJl. 4achl
4 OCHOBHBIE MapaMETPbl XUMUUYECKOU CBsI3U. IOHHAs 1 KOBajieHTHas CBsI3b. MeTol 10 3amuTa K.p
BAJICHTHBIX CBs3eil. [ MOpunu3anus aToMHbIX opOuTaneil. MeTo MoJeKyIspHbBIX
opOuTasnei B mpuOIMIKEHUN JTMHEHHON KOMOMHAIIMN aTOMHBIX OpOUTAIICH.
4 ['uOpunn3anyst aTOMHBIX OpOUTANIEH. 5 3amura K.p
4 Metoa MOJEKYISpHBIX OpOuTanel B MNpUOTMKEHUU JIMHEHHOW KOMOWHAIIMH 5 3amuTa K.p
ATOMHBIX OpOUTaleH.
4 Bopoponnas cBs3b. 5 3amuTa K.p
5 Ban-nep-BaanbcoBbl cuibl. OpueHTallMOHHOE, HHAYKIIHOHHOE U JIUCIIEPCUOHHOE 5 3amura K.p
B3aUMO/ICHCTBHE.
5 3aBUCHMOCTDH SHEPIUU OT PACCTOSHUS YISl PA3JIMYHBIX BUJIOB B3aUMOJICHCTBUS. 3 3aiura K.p

MG)KMOJ'IGKYJ'IHPHOC OTTAJIKUBAHUC.

441

TeMbl KOHTPOJIBHBIX padoT

KonTposbHnas padora Ne 1

«Ctpoenue atoma». «loHHBIE paBHOBECHUS B PACTBOPAX DJIEKTPOIUTOBM

«OKHUCIIATENBEHO-BOCCTAHOBUTEILHEIE peakunumn»
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5. IlepedyeHnb y4eOHO-MeTOAMYECKOI0 00ecnevYeHus1 AJIsl CAMOCTOSITeIbHOM padoThl 00y4aroIuXcs M0 JAUCHUILINHE.

Meronnyeckue yka3aHus s OOy4arOIIMXCSl IO OpraHU3alMM CaMOCTOSATEIBHOM pabOoThl MO JIUCHMILUIMHE, BKJIIOYas IE€PEYeHb TEM
CaMOCTOSITENTLHOW paboThl, (OpPMBI TEKYIIEr0 KOHTPOJS MO IUCHUIUIMHE W TpeOOBaHWS K WX BBIMOJHEHUIO pPa3MEIICHb B JJIEKTPOHHON
uHpopmannoHHo-oopasosarenbHoit cpene CIIOI TU(TY) na caiire: http://media.technolog.edu.ru

6. ®oH OLICHOYHBIX CPEACTB /sl IPOBeAeHUs] IPOMEKYTOUYHOM aTTecTALMU

CBOeBpeMEHHOE BBIMOTHEHHE O0YYAIOIIUMCS MEPONMPUITUNA TEKYIIEro KOHTPOJIS MO3BOJISIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBI YPOBEHB
(«yI1OBIETBOPUTENIBLHO)») OCBOEHUS MPEIYCMOTPEHHBIX 2JIEMEHTOB KOMIIETEHIMH.

Pe3ynbTaThl AUCHUIUIMHBI CUUTAIOTCS JOCTUTHYTBIMH, €CIU JJIsl BCEX SJIEMEHTOB KOMIETEHIIM MPEBBIICH (JOCTUTHYT) MOPOTOBBIH YPOBEHb
OCBOCHMS KOMIIETCHIIMH HA JAHHOM JTarle.

Tekymias arrecranus Mo AUCHUILIMHE MPOBOAUTCA B opMe cladd OTYETOB MO JlabopaTopHbIM pabotam. K crade sk3aMeHa JOMYyCKAarOTCs
CTY/ICHTHI, BHITIOJTHUBIIUE BCE (POPMBI TEKYIIETO KOHTPOJIS.

[TpomexxyTouHast aTTecTalus MPOBOJAUTCS B (popMe dK3aMeHa.

DK3aMeH MpelycMaTprUBaeT BHIOOPOYHYIO MPOBEPKY OCBOCHUS MPEIYCMOTPEHHBIX AJIEMEHTOB KommereHIwid. [Ipu cmade sk3ameHa, CTYAEHT
MOJIy4aeT TPU BOMPOCa U3 MEPEUHS BOIIPOCOB, BPEMs MOJITOTOBKU CTYJEHTa K YCTHOMY OTBETY - 10 45 MUH.

[Tpumep BapuaHTa BOIMPOCOB Ha HK3aMEHE
Bapuant Ne 1
1.Ilepuoguyeckas cucrema Kak rpadudecKkoe BEIPAKEHHUE MEPUOIUIECKOTO 3aKoHa. VI3MeHeHne CBOMCTB XUMHUECKUX 2JIEMEHTOB BJIOJIb 110 TIEPUOIY U
0 TpymIe.
2.Buner Xxumnyeckoii CBSI3H.
3.YpaBHATH OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKIHUIO.

DOoH/| OIIEHOYHBIX CPEJICTB MO TUCHUILIMHE npenctasieH B [Ipunoxenun No 1


http://media.technolog.edu.ru/
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7. IlepeyeHb y4eOHBIX U3IAHUI, HEOOXOTUMBIX /IJIS OCBOECHHSI TUCIUTIIMHBI

a) mevyaTHbIe U3TAHUS:

1. Crpombepr, A.I'., ®usnueckas xumust/. A.I'.Ctpombepr. M: B.I11. 2009. 527c.

2. Cysopos, A.B. Obmas xumust: yueonuk s BY308./A.B. CyBopoB.-5-¢ u3a., ucnpasi. - CI16: Xumuzaar, 2007. -624 c.

3. Kpartkuii cripaBoYHUK GU3HKO-XUMHYECKUX BeaU4rH 1o pen. A. A. PaBnens, A.M. Ilonomapesoii-M. OOO «TI «A3-booK», 2009.-
240 c.

4, Koposun, HB. Ob6mas xumusi: yaeOHUK IJ1s TEXHUYECKUX HampaBieHui u crnenuanbHocTeld BY308/H.B. KopoBuH.-0-¢ u3., ucnp.-M.;
Bricmias mikoia, 2007.-557 c.

0) 2JIeKTPOHHbIE U3TAHUA:

1. OcHoBbl 001IeH xuMun : Yuebnoe nocodue / FO. I1. Axynosa [u ap.] ; CIIBI' TU(TY). Kad. pus. xumun. - dnextpoH. TekctoBbie naH. - CIIO.
:[6.1.],2015. - 61 c. : w. (OB)

2. CBoiicTBa pacTBOPOB AIEKTPOIUTOB : yuebHoe nocodue / FO. I1. Akynosa [u ap.] ; CIIOI TU(TY). Kad. ¢us. xumuu. - DneKTpoH. TEKCTOBBIE
nad. - CIIG. : [6. u.], 2016. - 62 c. : un (Ob)

3. CamocrostenpHas pabota B kypce "®duznueckas xumus" (1151 HEXUMAYECKUX HAMPaBJICHHUH MOArOTOBKM) : YueOHoe nocodue / FO. I1. Akynosa
[t ap.] ; CIIOI' TU(TY). Kad. duz. xumun. - DnextpoH. TekcToBbie naH. - CII0. : [6. u.], 2018. - 81 ¢ (Ob)

8. [lepeuenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAMOHHOI ceTH « AHTepHET», HEOOXOAMMBIX /1JIsl 0CBOEHHS TUCIUTIUHbI
1. YueOnsriit mian, PITJ] u yueOHO-MeTonueckue Marepuaibl: http://media.technolog.edu.ru
ANEKTPOHHO-OMOINOTEYHBIE CHCTEMBI:
2. «DneKTpoHHBIH YnTabHBIH 3a1 — bubmuoTex» https://technolog.bibliotech.ru/;
3. «Jlanby http://e.lanbook.com
4 tom-spbgti.narod.ru
5. denepanbHBIN 1IEHTP HHHOPMALIMOHHO-00pa30BaTENBLHBIX PECYPCOB
http://fcior.edu.ru/search.page?phrase=
6. www.ibooks.ru



http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;
http://fcior.edu.ru/search.page?phrase
http://www.ibooks.ru/
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7. Www.i-exam.ru

9. MeroauvecKkue YKa3aHus sl 00y4al0IIUXCH M0 OCBOEHHUIO TUCIHILIHHBI

Bce BuIbI 3aHATHIA 110 TUCIUTUTHHE «XHMHS TIPOBOISTCS B COOTBETCTBUU C TpeboBanusmu cienyrommx CTII:

CTII CII6I'TH 040-02. KC YK/IB. Buast yueonsix 3ansruid. Jlekuus. O0uue TpeboBanus;

CTO CIIoI'TU 018-2014. KC YK/IB. Bunsl yueOnsix 3anstuil. CeMuHapbl U npaktudyeckue 3ausatus. OOume TpeOoBaHUs K OpraHu3aluu U
MIPOBEACHMUIO.

CTII CII6I'TH 048-2009. KC YK/B. Buabl yueOnsix 3ansatuii. CamocTosTenpHas miaHupyeMasi padora cryaentoB. OOmme TpeboBaHUs K
OpraHu3alkH U MPOBEACHUIO.

CTO CII6I'TH 020-2011. KC YKIB. Bunb yueOHbix 3ansatuii. Jlaboparopusie 3ausaTusi. O0mue TpeOOBaHMS K OpraHU3aIliy U ITPOBEICHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOAMMOTr0 Ha W3YYEHHE JAHHOMN TUCIUILIMHBIL, JIyYIle BCETO OCYIIECTBISATh HA BECh CEMECTp, MpeaycMaTpuBas
IIPU 3TOM PETYJIIPHOE TOBTOPEHUE MPOIIEHHOr0 MaTepuara.

OCHOBHBIMH YCJIOBHSIMH MPABUJILHON OpraHU3aIMK Y4eOHOTO MpoIiecca Uil CTYICHTOB SIBISIETCS:

IUIAHOBOCTH B OpraHu3aluu y4eOHoil paboThl;

CEpPbE3HOE OTHOLIEHUE K U3YYEHUIO MaTepuana;

MOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsTHS CTyIEHT JOJIKEH PUXOIUTh, UMES 3HAHMS 110 YK€ U3YUEHHOMY MaTepuaiy

10. [lepeyens HH(POPMAITHOHHBIX TEXHOJIOTHA, HCIOJIB3yeMBbIX MPH OCYIIECTBJIEHUH 00Pa30BATEJIBLHOI0 NMPoLecca Mo AUCHHUILINHE
10.1. MudopManmoOHHbIC TEXHOJIOTHH

B y4eGHOM mporiecce 1o JaHHOW AUCIHILIHHE MPETYCMOTPEHO UCTIONB30BaHNE HHPOPMAITMOHHBIX TEXHOJIOTHIA:

YTEeHHE JICKIIUI C UCTIONb30BAHUEM CIAlI-TTPe3eHTAIIHIA;

B3aUMOJICCTBHUE C 00ydarommmucs nocpeactsom S0OUC.

10.2. IlporpamMHoe oOecrieyeHue
Microsoft Office (Microsoft Excel)


http://www.i-exam.ru/
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10.3. ba3bl 1aHHBIX U HHPOPMAITMOHHBbIE CIIPABOYHbIE CUCTEMbI
CrnpaBouHo-niouckoBas cucrema «Koncynbrant-ITntocy;
http://bibl.1ti-gti.ru;
http://www.sciencemag.org;
http://online.sagepub.com;
http://worldwide.espacenet.com.

11. MaTepI/IaJIBHO-TeXHI/I‘{eCKaﬂ 6333, H606XOL[I/IMaﬂ AJI OCYIIECTBJICHUSA 06p330BaTeJIbHOF0 nmpouecca mo IMCUUIIJINHE

Jlnst mpoBeieHus 1a00paTOPHBIX 3aHATHH MCIIONIB3yeTCsl 1a00paTopys, OCHALLIEHHAs BBITSKHONW BEHTHIIALMEH, 000py10BaHUEM U MaTepHallaMH,
HEOOXOAMMBIMU JIJISl TIPOBEJICHUS JTA00PATOPHOTO MPAKTHKYMa.

MarepunanbHO-TeXHHYeCKoOe o0ecnevyeHne JMCHUIIJIMHbI:
- DJIEKTPOHHBIE AHAITUTUYECKHUE BECHI
- CymmibHbIe TIKagbl
- pH-MeTpBI
- PacTBOpBI KHCIIOT, I€104YEH U COIen
- XuMHueckas nocyzaa
- DJIEKTPUYECKHE HArPEeBaTEIH
- DIEKTpOU3MEpUTENbHBIE TPHOOPHI
- Komnerorepst

12. Oco0eHHOCTH OCBOEHUS AUCIHUIIJIMHBI HHBAJIMAAMHU U JIMHAMHU C O'PAHUYICHHBIMHA BO3MOKHOCTHAMM 3/10POBbS

JU1s UHBAJIMJIOB U JIUII C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU YU€OHbIE IPOLIECC OCYIIECTBISETCS B COOTBETCTBUU ¢ [lonoxkeHnem o0 opraHuzaniu
yueOHOro mnpouecca A oOyuyeHUss MHBAIMIOB M JIUI[ C OTpaHMYEHHBIMH BO3MOXHOCTAMU 370poBbsi CIIGI TU(TY), yTBepKIeHHBIM PEKTOPOM
28.08.2014 r.


http://bibl.lti-gti.ru/
http://www.sciencemag.org/
http://online.sagepub.com/
http://worldwide.espacenet.com/
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[Tpunoxenue Ne 1
K paboueli mporpamme JUCITUTITMHBI
DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 IPOBe/IeHUs] IPOMEKYTOUYHOM aTTeCTALMH 110

Mo ITMCIHMIIJIMHE «XHMHI»

1. TlepeyeHb KOMIETEHUH U 3TANOB UX (OPMHUPOBAHUSI.

Koapl koMmnereHnmuu Pe3yabTarsl ocBoenuss OOIL
(comeprkaHue KOMIETEHIMH)
OIIK-1 ITpomMexyTouHbII
[IpuMeHATh €CTECTBEHHOHAYYHBIC U
OOIIEUH)KEHEPHBIE 3HAHUS, METO/IbI
MaTEMaTUYECKOTO aHaJIU3a U MOJICIIMPOBAHUS
B TIpOo()eCCUOHATILHON eI TeNbHOCTH;

Jtan ¢popMupoBaHUs KOMIIETEHIIUI
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2. Tloka3aTeJu M KpUTEPHH OLIEHUBAHMS KOMIIETeHINIA HA PA3JIMYHBIX 3Tanax ux GopMHPOBaAHMSA, IIKAJIA OLleHUBAHUS.

Kon n nanmenosanue | Ilokazarenu copMHUPOBAHHOCTH (JIECKPUTITOPHI Kpurepuit YpoBHHU
WHJIUKaTOpa OLICHUBAHMS chopmupoBaH
JIOCTHOKCHHS HOCTH
KOMITETEHIUH (ormucanue
BBIPXKEHHOCT
51
JIECKPUTITOPOB
)
OIIK-1.4 3Haer: [IpaBuibHBIE «YIOBIIETBOpH «XOPOILLO» «OTIIMIHOY
CocraBiser OCHOBHBIC (PU3UKO-XUMUYCCKUE XaPAKTEPUCTUKHA | OTBETHI Ha TENLHOY (cpenuuii) (BBICOKHIA)
OIIMCaHKHE 00BEKTOB BEIIIECTB, HEOOXOIUMBIC ITPH pa3paboTKe BONPOCKI Nel1-6 | (mOpOroBEIii) Haér Hcnonb3yer
yIpaBJieHus Ha 0a3e 0000IIICHHBIX BAPHAHTOB PELICHHUS MPOOIIEM, K 9K3aMeHY Wsmaraer KayeCTBEHHOE YpaBHEHHUSI TEOPUU
(U3HKO-XMMHYECKHUX | CBS3aHHBIX C aBTOMATH3alUEH TIPOU3BO/ICTB, OTJICIIBHEIC OITKICAaHHE CTPOCHHUS aTOMa U
3aKOHOB BBIOOpE HAa OCHOBE aHAJIM3a BapHAHTOB MOJIOKEHUS CTPOCHHE aToMa U CIIPaBOYHBIC
ONTUMAIBHOTO MPOTHO3UPOBAHMS TIOCTEACTBUN TEOPHUH ¢busmuKo- JaHHBIC O (HPU3HKO-
perIcHus CTPOCHHUS aTOM XAMHYECKHUX XHUMHYECKHX
u (HpU3MKO- XapaKTEPUCTHK XapaKTEePUCTUKAX
XUMHYECKHE BEIIICCTBA BCIIISCTBA
XapaKTEePUCTH
KU BEIISCTBA
Ymeer: IIpaBunbHbIE IIpuBoaut Hcnonssyer IIpenckassiBaeT
OTIpEIeIIATh U KiIaccu(pUIIMpoBaTh OCHOBHBIE OTBETHI Ha | IpUMEpHI METO/I MPOYKThI
XUMUYECKHE MPOIIECCHI, TPH pa3paboTKe BOMpochl  Ne7- | MpOCTHIX 3JIEKTPOHHOTO OKHCJIUTEILHO-
00001IEeHHBIX BAPUAHTOB PEIICHUS TPOOIIEM, 17 OKHUCIIHTENEH 1 | OanaHca BOCCTAaHOBHUTEIIBHEI
CBSI3aHHBIX C aBTOMAaTH3aIuel MPOU3BOJICTB, K DK3aMeHY BOCCTAHOBHUTEI X peakIuit

BBIOOpE HA OCHOBE aHANIM3a BAPHAHTOB
ONTUMAIBHOTO TPOTHO3UPOBAHMS TIOCTEACTBUIN
penieHus

en
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Baageer

METO/IaMH BBISIBIICHHS U KIacCUPUKAIUS
XUMHUYECKHX TPOIECCOB, IIPH pa3paboTke
0000IICHHBIX BAPUAHTOB PEIICHUS MPOOIIEM,
CBSI3aHHBIX C aBTOMATH3AIMEH TPOU3BO/ICTB,
BHIOOpE HAa OCHOBE aHAJIM3a BAPUAHTOB
ONTUMAJILHOTO MMPOTHO3UPOBAHUS TIOCIIECICTBUN
peleHus

IIpaBunbHbIE
OTBETHI Ha
Borpockl Nel8-
19

K 3K3aMCHY

Knaccugumup
yeT
XUMHYECKHE
IIPOILIECCHI C
OTACIbHBIMU
omnOKamMu

Knaccugpunupyer
XUMHYECKHE
MIPOILIECCHI C
IEITBIO
pa3paboTku
0000IICHHBIX
BapUaHTOB
pelieHus
po0IeM ¢
MOJCKAa3KOM
IpernoiaBaTess

Knaccudumupyer
XUMHAYECKHE
MIPOIIECCHI C IETBIO
pa3paboTKu
0000IIEHHBIX
BapHaHTOB
pereHust mpoodiemMm
CaMOCTOSITEIILHO




22

[lIxana onenuBanus coorsercryer CTO CIIOI TU(TY):
IIo AUCHUIINIMHEC MPOMCEKYTOYHAsA aTTCCTalrd IMPOBOJUTCA B (I)opMe 3K3aMCHa, IIKalla
OILICHUBaHUS — OaJTbHAsL.

3. TumoBble KOHTpPOJIbHBbIE 3aJaHHMsA /Jsi NPOBeJeHUS MPOMEKYTOYHOM
aTTecTalMu.

a) Borpocsl Kk 3k3aMeHYy ISl OLleHKH 3HAHUI, yMeHHIi M HABBIKOB, CGOPMHPOBAHHBIX
y cryaenTa no komnerenuun OIIK-1,

1.J17151 XUMHUYECKOTO 3JIEMEHTa HAIKUCATh 3JIEKTPOHHYIO (hOpMyITy aToMa.

2. YKa3arb, B COOTBETCTBHH C KAKUMHU MTPABUIIAMH IPOUCXOAUT 3aMOTHEHUE SIICKTPOHHBIX

YPOBHEW U MOYPOBHEH.

3. K xakum snemenram (S-, p-, d- wn f-) OTHOCHTCS yKa3aHHBIH XUMHYCCKHIA 2IeMEHT?

4. JInst JaHHOTO XMMMYECKOTO 3JIEMEHTa yKa3aThb HOMEp NepHoja, IPYMIbl, OATPYIIIEI.
Kak usmensiercs 3apsia sapa u paguyc aToMa B JaHHBIX TEPHOJIE U rpyrrme?

5. Hamucath »5eKTpoHHYIO (GOpMyiTy aromMa B BO30YXJAEHHOM cocTOsHUH. Kakyro
BAJIECHTHOCTh MOKET MPOSIBIATH JaHHBIM aTOM B COEAMHEHUSX ?

6. lI3MeHeHne KHCIOTHO-OCHOBHBIX W OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX CBOWCTB
BEIIECTB B 3aBUCUMOCTH OT MosioxkeHus B Tabnuue J[.M.Menneneena

7. Yro Takoe CTENEHb OKUCIEHHS aToMa XuUMudeckoro snemeHTa. CoBmajaer ju 3Ta
BEJIMYMHA C BAJICHTHOCTHIO aToMa?

8. CocTtaBuUTh HIIEKTPOHHBIE M TIOJHBIE YPAaBHEHHUS [UIA 33JaHHOW OKHCIIUTEIBHO-
BOCCTAHOBUTEJIBHON PpEaKIUH, ONPEACIUTh TUIl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOU PEaKILIMH,
yKa3aTh, KAKOW aTOM WJIM MOH BBITOJIHSET (PYHKIIUIO OKUCIUTEINS, KAaKOH — BOCCTAHOBUTEIS

9. Xumuueckas cBsi3b. Y CIOBUS ee 00pa3oBaHus, MPUPOJa U MapaMeTphl CBI3H.

10. KoBanenTtHass xummuueckasi cBsi3b. OIHOIIEKTPOHHBIA MEXaHHU3M €€ O0pa3OBaHMSL.
[loHsiTHE KOBAJIEGHTHOCTH 3JIEMEHTOB. KpaTHOCTh CBSA3M

11. JloHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHMUS KOBAJICHTHOU CBS3U

12. TlonsipHass U HemoJspHas KOBaJIEHTHAs CBs3b. JIUMOJBHBIH MOMEHT CBS3H U
MOJIEKYJIBI.

13. IloHsTHE O METO/Ie BaJICHTHBIX CBSI3€H U METO/I€ MOJIEKYJISIPHBIX OpOuTaeit

14. Onucanue XMMHYECKON CBA3M METOJOM MOJIEKYJISIPHBIX OpOUTanel B MpUOIHKEHUU
TUHEHON KoMOuHanuu aToMHbIX opouTtaneit (MO JIKAO).

15. MonHas cBs3b U ee CBOWCTBA.

16. MexmonekymsipHoe B3auMoieiicTBre. BaH-ep-BaaibCOBBI CUJIBI.

17. OpueHTanlMOHHOE, UHAYKIIMOHHOE U IUCIIEPCUOHHOE B3aUMO/ICIICTBHE

18. Paccumrath BOJOpOIHBIN MTOKa3aTens PH pacTBopa.
19. CriocoObl BBIpaXKeHHs COCTaBa PacTBOPOB, HAXOIAIIMXCA B JKMIKOM, TBEPAOM H
razoo6pasHoM coctosiHueM. [lepexos oT 0JHMX CIOCOOOB BBIPAKEHUSI KOHIIEHTPALUI K IPYTUM.

K sk3ameHy nomyckaroTCsl CTY/AEHTHI, BBIIOJIHUBIINE BCE (POPMBI TEKYILETO KOHTPOJIS.
IIpu cnade sK3aMeHa, CTYIEHT ITOJIy4YaeT JBa BOIPOCa U3 NEPEYHs, IPUBEACHHOTO BBILIE.
Bpems moaroToBku cTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI — HE MeHee 45 MuH.

4. MeToanyeckne MaTepuaibl JJIsA ONpeaesieHUs MPOIeAypP ONEHWBAHUS 3HAHMIA,
YyMeHHi, HaBbIKOB H (WJIH) ONbITA [eSTeJIbHOCTH, XAPAKTEPU3YIOIIHUX JTAMNbI
(popMupoBanus KoMmneTeH M.

[IpomexyTouHass arTecTalus MO TUCIUIUIMHE TMPOBOAUTCS B COOTBETCTBHH C
tpeboBarusimu CTII

CTO CIIGI' TU(TY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.
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